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FRAWPDEVICH I M. [Frantaovych, 1, M.] KALIHUV;CH. D.P. 'Kalynovych, D]

KOVENSKIY, I.1. |Kovens'kyi, T.1u4; PEH'KOVSKIY 7.7, [Pen'kovs'kyl,
v,vV.l

Migration of components of s0lid metal rolutions in a direct current
f1e1d, Part 2. [in Ukrainian with summary in English], Ukry fiz, ghur,
Supplement to 3 no,1:64-67 'S8, (MIRA 11:6)

1,Institt metalokeramiki i spetssplaviv AN URSR.,
(Ions--Migration and velocity)
(Solutions, Solid--Blectric properties)
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TRANTSEVICH, I.M. [Frantsevych, I.M.]; EALINOVICH,_ D,F. [Kalynovych, D.F.];
KOVENSKIY, I.I. RMthLIIJ EWMWMYVV.DMWMMWL
VoV.]

On the migration of solid metal solution components in a direct
current field [In Ukrainian with summary in English]. Ukr.fiz.shur.
3 no,1:124-133 Ja-F '58. (MIRA 11:4)

1.Institut metalokeramiki spetsiallnikh splaviv AN URSR.
(Heat resistant alloys
(Blectric fields)
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FRANTSEVICH, I.N. [Frantsevych, I.M.}; EALINOYICH, D.F. [Kalynovych, D. I
KOVENSKIY, I.I. [Kovens'wkyi, I.1.]; PIN'EKOVSKIY, V. V. [Pon'l'ova'kyi v.v.]

Migration of the components of solid solutions of metals in the fleld
of a direct current. Part 3 [with eummary in English]. Ukr.fis.zhur.
3 no.b:552-559 Jl-Ag '58. (MIRA 11:12)

1. Institut metallokeramiki 1 spetsial'nykh splavov AN USSR,
(Diffusion) (Solution, S0lid) (Iron)
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21-58-7-12/27
! " AUTHORS: Franisevich, i.l., Corresponding Member of the AS Ukriilz,

Kalinovich, D.F., Xovenskiy, I.1., Pen‘kovekiy, V.V. and
“Smolin, M.D.

TITLE: Electrodiffusion of Tungsten in an Iron - Tungsten dAlloy
( Elektrodiffuziya vol'frama v splave zhelezo - vol!frac

~

PERIODICAL: Dopovidi Akademii nauk Ukrains'koi KSR, 1998, hr T,
pp 736-739 (USSR)

ABSTRACT: The role which is played in highly heat-resistent alloys
by the increase in the strength of interatomic bondas in
metal solid solutions is well known. The sirength of in-
teratomic bonds is eszentialyy increased by the donor-

I acceptor interaction between the atoms of elements which

i compose the alloy. The availability of information on

i this interaction makes it possible to theoretically base

i the selection of a composition with optimum characteris-

| tics of heat resistance. The electrotransfer method is

: the best for studying the donor or acceptor ability of

; the alloy components. This article describes an invest~

| igation of tungsten migration in its solid solution in

f Card 1/5 iron being subjacted to a constant electric field, which

|
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Electrodiffusion of Tungsten in an Iron - Tungsten Alloy

was carried out by means of the radiocactive isotope WISSJ
Experiments on electrotransfer weres conducted at 900; 950;
1,000; 1,050; 1,100 and 1.15000, and at sxposure times
from 40 to 110 hours. It has beecn established that in the
solid metal solution of tungsten in iron, the former mig-
rates, under the action of a conatant electric field, tow-
ards the cathode. On the basis of experimental data, ve-
locities of the tungsten atom displacenments have been com-

puted, as well as the charges of tungsten ions and trans-
fer ratios at all investigated temperatures. It has baen
shown that the migration spced and transfer ratio values
increase with an increase of temperature from 30C to

Card 2/3 1,000°C mhile the charge remains constant. At a further
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Electrodiffusion of Tungsten in an Iron - Tungsten Alloy

rise of temperature all these quantities decrease and
reach zero at 1,150 C. There are 2 graphs, 1 table and
3 Soviet references.

ASSOCIATION: Institut metallokeramiki i'spetaial‘nykh aplavov AN Ukr3SR
Qnstitute of Metalloceramics and Specisl Alloys of the -
AS UkrTSSR)

SUBLITTED: February 19, 19%8

NOTE : Russian title and Runsian names of individuals and in-

stitutions appearing in this article have been used in
the transliteration

1. Iron-tungsten alloys--Diffusion 2. Iron-tungsten alloys--Temper-
ature factors 3. Tungsten isotopes (Radivcactive)--Applications

Card 3/3
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AUTHORS:

TITLE:

PERIULICAL:

ABSTRACT:

Frantsevich, I. N.,-Kalinowich, D.-F.,. SOV/20-121-2-25/53
Kovenskiy, I. I., Pen'kovskiy, V. V.

The Role of Iron as an Acceptor in an Iron-Carbon Alloy
(Ob aktseptornoy roli zheleza v zhelezo-uglerodistom splave)

Doklady Akademii nauk 3SSSR, 1958, Vol. 121, Hr 2,
pp. 277 - 279 (USSR)

The stability of the interatomic binding in the crystal
lattice 1is essentially important for a number of properties

as e.g. the heat resistance. The stability of the binding
depends on the donor-acceptor interaction of the atoms of the
alloyed components with the atoms of the base metal of an
alloy. From the number of indirect methods of investigating
the donor-acceptor interaction {X-ray structure-, magnetic-,
thermochemical analysis, measurement of the electric resistance
etc.) the most effective method is that of electric transfer

- the migration of the atcms of the alloy component in a
steady electric field. In their investigation the authors
used samples of Fe-C-alloys with 0,6 mm diameter and 60 mam
length, produced from electrolytic iron with 1% C; the central

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110020-9"
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The Role of Iron as an Acceptor in an Iron-Carbon Alloy 90V/20-121-2-23/53

parts of the samples were covered electrolytically by radio-

active Fes9. The coordinates of the radioactive investigation
zones were measured by means of a comparator. The investigations
were carried out in the temperature range of from 900 to
1100°C, the samples were exposed to these temperatures for
from 12 to 40 hours. The displacement of the boundaries of

the activated zones is in the order of some tenths of a mm

up to some mm (the displacement of the snode boundary ie
almost ten times higher than the displacement of the cathode
boundary, if T<¢ 1000°), the velogity of displocement of the
zone boundaries is about some 107 %cm/sec and decreases with
increasing T. If T = 1100°C a migration practically does not
take place any longer (see Table 1)There are 1 figure, 1 table,
and 15 references, 6 of which are Soviet.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii nauk

y USSR(Institute of Powder Metallurgy and Special Alloys,AS UkrSSR)
Card 2/3
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of Iron as an Acoceptor in an Iron-Zarbon Alloy SO?/20-121-2—23/53

The Role

PRESENTED: January 15, 1958, by ¢.V.Kurdyumov, Member, Academy of Scierces,

USSR

SUBMITTED: January 8, 1958

card 3/3
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FRANTSEVICH, I.N.; KALINOVICH, D.F.; KOVENSKIY, 1.1.; SMOLIH, M.D.

~—__/-'—'—'-——'
Some quantitative relationships of donor-acceptor interactions in
Blloys. riz-tver.tela 1 n°.1=62"'66 Ja '590 (Mm 12:")
(Alloys) (Electrons)
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SOvV/180 59~1-13i;29 .
AUTHORS: . Kalinovich D.F,, Kovenskiy I.I., Smolin K.D. an
“Trantsevich I.N, (Kiyev)

ts of an
: ation of the Migration of the Componen
TLTLE: igggfgiggsten Alloy in a Constant Blectric Fi;liezo~
(Issledovaniye migratsil xomponentov splav? zhe
vol'fram v postoyanrom elektricheskom pole

: tekhnicheskikh
tiya Akademii nauk SSSR,.Otdeleniye o
PERIODICAL;aiijeietleurgiya i toplivo, 1959, Nr 1, pp 71-74+ (USSR)

; thods for
: -hors point out that one of the best me
ABSTRACT zggdégzgothepdonormacceptor electron interactiggrighzlloys
is o study the migration of the coRPOTRYS 05 %ata for
of an el ectric Ileld. nt
2g§igémetal allenys, however, only one compgneggrifnter_
considered and the possibility of donormacﬁgp O I o
action is not examlined, The autheors desgri e el Sution
work on the transferiofithe co?ggngiggygigatig 1 sien
wt., tungsten in ircen. L :
gg gungstzn wl§5 was introduced py dif?usigg ;gtgoggeand
central part of an electrolytic~-iron wire e
0.6 mm in diameter. The activity was de;erm 4@
Card 1/3 tﬁe test piecs before and after its heating by
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30V/180-99~1-13/29
Investigation of the Migration of the Gomponants of an Iron-Tungsten
Alloy in a Constant Electric Field
passaga of a direct current., For studying the mobllity
of iron, the normal iscotope of tungsten was introduced by
diffusion into a similar specimen (diameter 0,65 mm) over
its whole length., Fe57 was then deposited electrolytically
on the central zome of the spesimens and the distribution
of this radiozetive isctope cver the cross-section was
secured by annealing. After heating by the passage of a
direct current the wire was zut into sections whose
activities were determined. The heating temperatures
were 900, 950, 1000, 1050, 1100 and 11500C % 5-70C, the
times being %0-110 hours tor ths tungsten mobility and
10-4%0 for the iron mobility experiments. Fig 1 shows
typical distributions of activity along the length of the
specimen for Fe - W18 (9500C, 40 hours); Fig 2 the
distributions for Fe - W - Fe29, The distribution
obtained when an alierpating current was used is shown
in Fig 3. The anthors detsrmine the transfer mumbers of
tungsten and iron for the various temperaﬁures on the
Card 2/3 basis of ejgzations previously deduced (Ref 1) a}nd
published datz on diffusion ccefflclents (Ref 2).
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. S0V/180 -59..1~13/29
Investigation of the Migration of the Components of an Iron-Tungsten
Alloy in a Constant Electric Field

They conclude that it has been shown that at 900-11000C

the valency electrons contributed by tungsten atoms go

to fill the vacant 3d-levels of iron atoms, producing a
Card 3/3 donor-acceptor interaction.

There are 3 figures, 1 table and 3 Soviet references.

SUBMITITED: June 4, 1958

-
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AUTHORS: Frantsevich, I.N., Kalinovich, D.F., Kovenskiy, I.l., Smolin, ¥.D.

TITLE: On Electrical Transfer of Tungsten in Nickel-Tungsten Alloys (0b
. elektroperenose vol'frama v nikelevol'framovonm splave)

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, ¥r 4, pp 47-51 (USSR)

ABSTRACT: The present paper describes the results of investigations into
electrical transfer of tungsten in solid solution in nickel.
Experiments were performed with pleces of nloksl  wire .61 mm in
diameter and 60 mm long. Tungsten marked with radioactive
wl85_ jsotope was introduced into the central porticns of the
specimens by " diffusion. The tungsten content in these
portions amounted to 0.54 per cent by weight., The tungsten trans-
fer through a constant electric.field was studied at temperatures
of 850, 900, 950, 1,000, 1,050 ‘and 1,100°C. It was shown that
tungsten atoms migrate towards the cathods, i.8.; in the alloy
under investigation they are donors of electrens. Charges on
tungsten ions and the numbers of electrons trensferred are cal-
culated by formulae derived by the authors. It turned out that
the effect of electrical transfer increases with an increase in

Card 1/2 temperature from 850 to 950°C, and then begina to tfall reaching

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110020-9"
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TITLE:

67669

S0V/126-8-4=11/22
Frantsevich, I.N., Kalinovich, D.F,, and Kovenskiy, I.I1.

The State of Carbon and Iron in Steel ¥

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr lk, i

pp 574-578 (USSR)

ABSTRACT: The authors point out that much of the work (Refs 1-8)

Card
1/3

on the ionic nature of carbon in alpha and gamma iron

had the disadvantage that the migration of carbon was
found indirectly, and that some methodological
deficiencies also occurred. This and other (Ref 9) work
indicates that in austenite there are positive carbon
ions, considered by some authors (Refs B, 9) %o have &
charge of 3 to 4% units. Hume-Rothery (V. Yum-Rozerl)
(Ref 10), however, has a different theory, which the
authors' present work has contradicted. ,, This was

carried out using radioactive isotopes cl%  ana Fe59,

one of which was introduced in the middls part of the
wire specimen. After prolonged high-temperature treating
by the passage of a direct current the shift of the
radicactive zone was determined. A typical activity vs
distance curve for 8 hours at 1100 oC is shown in Fig 1.
Experiments were carried out at 950, 1000, 1050, 1100 ¢¥/

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110020-9"
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6769
S0V/126-8-4-11/22
The State of Carbon and Iron in 8teel

and 1150 °C, the specimens being pure iron. The effects
of ordinary diffusion were allowed for by parallel
experiments with alternating current. All tests showed
that all the carbon in the austenite participates in the
movements contrary to Hume-Rothery's views no negative
carbon ions are present. This is confirmed by micro-
Structures of the specimen cross sections, showing that
the anodic zone 1s completely decarburized by passing
direct current. For studying migration of iron the
radloactive iron isotope was introduced into a wire
Specimen carburized uniformly over its whole length with
stable carbon. Experiments were carried out at 900,
950, 1000, 1050 and 1100 oC, a typical activity vs
distance curve (30 hours at 950 oC) being shown in Fig 3.
Calculations using an equation previously published by
two of the authors (Ref 13) show that the carbon atoms in
the austenite lattice participating in the migration have
only 1.4 electrons each over the whole temperature range
studied. The iron atoms at 900 oC accapt 4 electrons
each, 3.5 at 950 oC, 3.0 at 1000, 2.2 at 1050, and
none at 1150 oC. @he authors discuss the donor. and

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110020-9"
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80V/126-8-k4-
The State of Carbon and Iron in Steel -/ 2o-8-i-11/22

acceptor roles of the atoms of the added element in a
metallic solid solution, coming to conclusion in harmony
with modern ideas on the electronic structure of such

solutions (Ref 15).
There are 3 figures and 15 references, 10 of which are

Soviet, 4 English and 1 is German.

ASSOCIATIONS igsgéggt metallokeramiki 1 spetsial'nykh splavov

Card 3/3 (Ins?;tu;g of Cermets and Special Alloys, Ac.8c. ,
USSR n//

SUBMITTED: August 25, 1958
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FRANTSBVICH. I.N.; KALINOVICH, D l’., KOVENSXIY I.1.; SHOLIN, M.D.

Donor-accaptor intaraction of compomants in a binary iron-chromium
alloy, Inzh.~fig, zhur. no,9:62-68 5 59, . (MIRA 13:1)

1,Institut metallokaramiki i spatsial'nykh splavov AN USSR,
g.Kiywv.

(Iron-chromium alloys)
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8/170/60/00%/008/009/014

B019/B054
AUTHORS s Glinchuk, M. D., Kalinovich, D. F., Kovenskiy, I. I.,
Smolin, M. D.
\‘/
TITLE: A Method of Determining Diffusion Coefficients in Solids
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, No. 8,
pp. 78 - 81 Cf,

TEXT: The authors investigate diffusion along an infinitely long
cylinder with the radius R. It is assumed that at the beginning the
diffusing substance is distributed at one end of the cylinder ir a thick-
ness AR and a width of 21. The authors proceed from the diffusion
equation (1) and obtain the approximate equation (4) for the distribution
of concentration along the oylinder. Equation (5) indicates the concentra-
tion distribution of the diffusing substance after diffusion at the
temperatures T1 and T2 for the durations t1 and t2, and the diffusion

coefficients D

4 and D, are calculated from (4) and (5). Formula (7) gives
the quantity of the substance diffused. By the method suggested here, the
card 1/2

SIS RN SR L I N S
'H'?IHT g‘(lll:“v 5 B T2

£ LHNE e
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A Method of Determining Diffusion Coefficients 8/170/60/003/008/009/014
in Solids B019/B054

authors determined the diffusion coefficient of chromium in nickel.

Table 1 gives the mean values of the diffusion coefficients for various b/éi
temperatures. The diffusion coefficients were calculated by formula (9).

Fig. 2 graphically shows the diffusion coefficient of Yehromium invhickel

as a temperature function. The method suggested allows the determination

of diffusion coefficients for various temperatures on a sample. The

accuracy is designated to be satisfactory. There are 2 figures, 1 table,

and 2 Soviet references.

ASSOCIATION: Institut metallokeramiki i spetssplavov AN USSR, g. Kiyev
: (Institute of Powder Metallurgy and Special Alloys of the
AS UkrSSR, Kiev)

SUBMITTED: March 8, 1959

Card 2/2
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; 8/126/60/010/01/004/019
(/1250 E111/6335
AUTHORS ; Kalinovich, D.F., Kovenskiy, I.I., Smolin, M.D. and
Frantsevich, I.N. 1
}.

v
TITLE: Mobility of Chromium Atoms in a Nicke.l»c;lromium Alloy
Under the Action of a Direct EBlectric Field

PERIODICAL: Fizika metallov i metallovedeniye. 1960, Vol.l0,
No. 1, pp 42 - k&6

TEXT: The authors point out that the study of migration of ions
in alloys can give indications of the high-temperature stabi-
lizing role of alloying elements. They describe their work on
the migration of ¢hromium in a 0.63 diameter, 60 mm long wire
containing 4.36%/%Yy weight. The central part of the Specimens
was electrolytically coated with a 5-micron thick layer of

cr’l. After annealing at 1200 °C for 60 hours, the specimens
were electrolytically etched to remove the surface layer.
Longitudinal radioactivity distribution was measured with an
MST-17 counter. Specimens were then placed in an argon
atmosphere and a direct current passed through them. Activity-
versus~position plots before and after passage of current at

o . o
l%§¥% f}fbr 120 hours (Figl) and for 950, 1000, 1050 and 1100 C
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-

81902

£ 0/010/01/004/019
Mobility of Chromium Atoms in a Nickel-c romium Alloy Under the
Action of a Direct Electric Field

showed appreciable migration of chromium towards the cathode.
Allowing for diffusion the authors calculate the speed of -8
migration of chromium (average values rise from 2.70 x 10

at 950 to 29.71 x 10_'8 cm/sec at 1100 °C). By removing the
outer layer of treated specimens and repeating the activity
measurements (Figure 2), migration within the speg§men was
found to be less than near the surface (7.20 x 10 -

1.55 x lO_B cm/sec). For both there was a linear relation between
the average displacement of the chromized-zone boundary and
duration of experiment. Using Einstein’s equation (Ref.4) the
authors calculate sffective chromium-ion charge values in solid
solution in nickel to be 57.6, 42.5, 34.7 and 27.6 at 950, 1000,
1050 and 1100 °C, respectively, which is in line with Wever's
values for higher temperatures (Ref.6).

There are 2 figures, 2 tables and 6 references: 2 Soviet,

2 English and 2 German. Vr/
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Action of a Direct Electric Field
ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov
AN USSR (Institute of Cermets and Special Alloys
of the Ac.Sc. Ukrainian BSRH)
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AUTHORS: Kalinovich, D. F., Kovenskiy, I. I., und Smelin, M. D.
e
TITLE: A contribution to the problem of determining partial
velocities of electrical transfer with tagged atoms

PERIODICAL: Fizika tverdogo tela, v. 3, no. 11, 1961, 3367-3370

TEXT: To determine the velocity of motien of a tagged ion during electrical
transfer it is necessary to have a coordinate system firmly connected

with a fixed point. The origin of coordinates can be put at one end of the
sample or at a mark which is located in a nonheated area (the mark can be
obtained by the impression of a microhardness teat)., When investigating
the electrical transfer of each alloy component, it is possible to tag the
components to be studied either along the whcle sample or only along a
narrow part in the center of the heated zone with a radioisotope. In the
first case, a new distribution of the concentraticn of the component in
question is observed, while in the other case the motion of atoms of this
component during electrical transfer is obaerval dirgctly. Under such
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A contribution to the problem of ... B12%5/8104

conditions, the temperature distribution curv: will pass throeugh two
symmetrical points in regions with a strong de:rease alang the sample. In
these points, the mobility of atoms is practicully zero. The following

two cases were investigated: (1) If migration ¢f atcms of all components

in one direction is observed, ions of all coampsrents will arrive at the
boundary surface of the mass flux which is located in the direction of
transfer. New lattice plenes are formed. Simultanecusly, atomic planes
are removed at the boundary of the heated zone located on the opposite side.
Therefore, all atomic planes located in the hented region are shifted
opposite to the direction of transfer by the width of the built-up or

removed zone. The equation of displacement is given bty U.Zy Yy (1),
i

where 4x/t -Z:'V{Xi(2). U denotes the total transfer numberj u,, v , and
1

}/i denote partial transfer numbers, velocity, and molar share of the i-th

component; Ax denotes the width of the built-up (remcved) zoney t denotes
the duration of test. Ax/t may be regarded as the total transfer
velocity. The shift measured during electrical transfer for a tagged
Card 2/4
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‘atom in the heated zone i8 equal to the sum of chifts due %o partial and l
* »*
total transfer: v, = V4 + W (3), where v, denoten the velocity determined

experimentally from the shift of the tagged at¢m. In the case studied, &
transfer of matter will always take place. (2) Atoms of the components
will migrate in both directions. In both reglons 1imiting the flux, atoms
of one type are supplied and atoms of the cther tType are removed. Under
these conditions, Eqs. (1) end (2) will also descrite the total mass
transfer in general. When determining partial velocities of electrical
transfer with tagged atoms, the motion of thase stoms has to be considered. {
The method of tagged atoms shows various advantages over the method of

fixed marks. BEspecially, a chemical analysis cy plate and cathode space - ‘
of the sample is not required. All conclusions in this paper are only

valid if the geometrical shape of samples does mot change during the tests.

There are 3 non-Soviet references. The reference 0 the English-language
publication reads as follows: R. P. Johnson. Phjya. Reve, 545 459, 1938.
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ASSOCIATION: Institut metallokeramiki 1 spetalal'nykh splavov AN USSR
Kiyev (Institute of Powder Me+allurgy and Special Alloys

AS UkrSSR, Kiyev)

SUBMITTED: June 5, 1961
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AUTHORS: Kalinovich, D. F., Kovenskiy, I. I., Smolin, M. D.,
Frantsevich, I. 1.

TITLE: The diffusion of nickel in a nickel molybdenum alloy in an
electric field

PERIODICAL: Inzhenerno~fizicheskiy zhurnal, v. 4, no. 5, 1961, 108-110

TEXT: The electric field produces a directed displacement of the atomic
shell in the crystal lattice of & pure metal and solid solutions. Two
forces act on the ions: the electric field and a force depending on the
momentum transition between ions and the conduction electrons or holes. The
electrotransportation of Ni ions in a solid solution of molybdenum in nickel
is investigatgd in this paper (molybdenum content 9.24% by weight). The
tracer was Ni®3 which was measured by a counter of the type T25- 89N (T25-BFL)
The temperature of the sample was measured by a pyrometer of the type
XCUMAN (KhGIMIP). The direction and rate of electrotransportation could te
determined from the displacement of the boundary of the radicactive zone.
The diffusion was eliminated by relating the rate of electrotransportation

Card 1/3
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to the arithmetic mean of the displacement of the boundary of the active
zone. The force acting on an ion may be written as

F = B2z - n,o,1, + n20212),

where E is the potentialjy e the electronic charge; z the charge of the ion
in multiples of ey n, concentration of the oconduction electronay Oy the

seattering cross section of the conduction electrers on the migrating ion;
and 1,.. the mean free path of the electrcns on the Fermi surface. The

index 2 denotes hole conductivity. The quantity z - n1o1l1 + “2“219 =z

is the effective charge which is equal to the true charge in the absence of
the effect of electrons and holes. Aprlying Einstein's formula one msay
write for the effective charge z¥: 2z* = 300 vAgkTf/IDe (2), where v is
the rate of electrotransportation; A, q the electrical conductivity and
area of the cross section of the sample; f = 0.78 (for a face centered
lattice); I the current strength; and D the diffusion coefficient. The
derivation of the diffusion coefficient has been given in IFZh, No. 8, 78,
1960. The value found is D = 2.68 exp (~65600/RT). The experimental
conditions, the rates of electrotransportation, and the effective charges

Card 2/3
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caloulated according to (2) are ocollected 1r';h'rable 1.1 ﬁll)lzhznzxg)gri:?::‘i o
' aro’ ; . x
¢ ghowed that nickel migrates to the anode. ere . 0 relor-

n¢ X - he three mogt recent re.
s: 6 Soviet-bloc and 4 non-Soviet-bloc, T i

2222: to E?\gliah-language publicatiors read as follows: 1? C;mpaanést‘,'mp'
"Haven G: Trans. Faraday Soc., 52, 786, 1956;.2) Wever Hf.: Proc. ;

No. 9 of Phys. Chem., 21, 2, 1958. . . ,

: ' ' +kh svplavov AN USSR g.
. Institut metallokeramiki i spetsial'ny vl :
A8S00TATION Kiyev (Institute of Powder Metallurgy and Special Alloys AS
UkrSSR, Kiyev) : :

. SUBMITTED: Septen‘ib’er.io, 1960 i - o
vLe‘gend to Table 1: - - W) cropoers nepeﬁ(“(-ﬂammm;wuﬂ 32pAt

. . @ .un onurra, ¥ac ) £Mjcex [
"1 - Temperature in °C; Teuncparyps, Bpeua omiytd o — =
2 - experimental time —— 1.36-10° 2.1 ;
| ‘ ' : 200 .
| in hours; 3 - rate{of };(53 : 150 , 3.%}8: 18,0 2
| electrotransportation 1250 lgg 713610 1 §
1 "in cm/secy 4 - efféctive 1300 . - i
| - charge. '1 :
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AUTHORS ¢ Kalipoyich, D.F., Kovenskiy, I.I. and Smolin, M,D,

TITLE: Diffusion and Electrotransfer of Chromium into
Molehdanum

PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, Vol.ll, No.2,
PP.307-309

TEXT: The electrotransfer of chromium into molybdenum in the
s0lid state was investigated. Pure molybdenum wire samples,
0,5 mm diameter and 60 mm length, were saturated with the stable
isotope of chromium by diffusion to a chromium content of 9.92 wt.%,
The central 3 mm of wire were covered with a thin film of
radicactive Crbl, The wire was then annealed in a protective
atmosphere at 1400°C to give uniform distribution across the
section, The distribution of Cr>l along the length of the wire
was then found by measuring the activity of portions 0.1 mm in
width, A direct current was then passed through the wire which
was surrounded by argon, This heated the wire to a chosen
temperature, measured by an optical pyrometer, Then the
distribution of Crol was again measured. The graph shows the
Card 1/3
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distribution before and after heating. Experiments were carried
out at 1200, 1250, 1300 and 1350°C and in all cases migration of
the chromium occurred towards the cathode. The amount of
electrotransfer depended linearly on the length of the experiment
and increased with increase in temperature, The rates were as
follows:

Temperature, °C 1200 1250 1300 1350

Rate of electro- 8 8 8 8
transfer (cm/se:z) 1,5x 107 3,6x 10" L.2x10" 7.1 x 107

The coefficient of diffusion was found and it obeyed the
following relationships
D = 4,5 exp (~72700/RT) cm?/sec,

The rate of transfer was measured with an accuracy of + 5 to 8% and

There are 1 figure and

the coeftlc%ent of diffusion with + 8%
2 Soviet references,

ASSOCIATION: Institut metallokeramiki i spetsial’nykh splavov
AN UkrSSR (Institute of Powder Metallurgy and Special
Card 2/3 Alloys AS UkrSSR)
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Figure, Dlsplacement of the Radioactive zone durin )

g & heating by a
direct current to 1300°C for 150 h in the Mo-Crolgyatem, 8
imp/min vs mm
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AUTHORS ; Kalinovich, D.F., Kovenskiy, I.I. and Smolin, M.D.
TITLE: “Electrotransport of tungsten in cobalt

PERIODICAL: Fizika metallov i metallovedeniye, v.l3, no; 6,
1962, 930 - 931 :

TEXT:; The mobility of metal ions in a metal in a constant
electrical field depends both on the diffusion mobility and on
the characteristics of interaction between the ions, on the one
hand, and the electrons and holes, on the other. Useful
information on the mechanism of the diffusion and electrical
conduction~ can therefore be obtained from studies of mobility
of ions and the object of the present investig&txon was to

study the electrotransport of- tungsten in a cobalt alloy
containing 99.48% Co, 0.24% Ni, 0.03% C, 0.04% 0, 0.01% C,

0.02% 51 and 0.14% Fe. Tungsten was introduced into the expori-
mental specimens (60 mm long, 8n62 mm in diameter) by diffusion=~
annealing (150 hours at 1 200 ¢) in tungsten powder, dry argon
being‘used as the protective atmosphere. This treatmegt was
followed by homogenizing annealing (80 hours at 1 350 C),

Carad 1/0 - ) ’

TR T
TN T
[E3 HISEL T

i DR

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620110020-9"



B RA RS I GHE e 4

"APPROVED FOR RELEASE: 08/10/2001

3 Iﬁlﬁ!“i’-’lil 38 E
SRS AN

LIS PRI S CIA-RDP86-00513R000620110020-9

: LRISEFRIN BRI IAE SRAIEE LN 8 i
B el i e e :‘!: :ll. X_ !, Wi,l‘l!ﬂfll!lﬂl PRHALTHARTAR  EAHERE 4GTCURGEY SRR IR D Y rsaisnaivees o apiy

[
[ S

. s/126/62/013/006/014/018
El GCtrOtransport ce s e E193/E383

after which the tungsten content of the alloy was 0.82 wt.%.'
After electrodepositing a thin layer of the radioactive isotope

w185 around the circumference in the middle of a specimen, it JP
was sealed in an argon-filled tube and connected to a DC source,

the electric current serving both to heat tge specimen to the
required temperature (in the 1 100 - 1 350 “Crange) and to set-
up an electrical field, each test lasting 150 hours. The sign
and extent of electrotransport was determined from the
distribution of radioactivity along the specimen before and

after each test. Typical results are reproduced in Fig. 1, where
the radiocactivity (pulses per minute) is plotted against the
distance (mm) from the anode end of the specimen,. the circles
and crosses relating, respectively, to results obtained bgfore
and after the test which consisted of 120 hours at 1 200 C.

The absolute values of the rate of electrotransport of tungsten
in cobalt, calculated from the experimental results, increased

cvom 2.84 x 10%9 at 1 100 °C ‘to 1.36 x 10”7 om/sec at 133 °C .
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The effective charge of the tungsten ions, -calculated from the
known Einstein relationship, was found to be of the order of
tens of electron units, which indicated the predominant part
rlayed by the hole "wind" in determining the sign of the
electrotransport in the case under consideration.

There is 1 figure.

ASSOCIATION: . Inst:x.tut metallokeramiki i spetsial'nykh splavov
: AN UkrSSR (Institute of Powder Metallurgy and
Special Alloys of the AS UkrSSR) :

SUBMITTED:  February 12, 1962
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AUTHORS : Frantsevizh, I. N,, Kalinovich, D. F., Kovenaskly, I. I., Smolin,

M. D. _

TITLE: On the behavior of components of metallic solid solutions in an
electric force field

SOURCE; Vysokotemperaturnyye metallokeramichesklye materialy. Inst, metallo-
ker. 1 spets. spl. AN Ukr.SSR, Kiev, Izd-vo AN Ukr.SSR, 1962, 75 -
83

TEXT: The method of electric migration makes it possible to estimate di-.
rectly the donor-acceptor interaction in metallic golid solutions, Previous
studies were directed on the electric migration of the alloying component, with-
out investigating the behavior of the base metal atoms; 1n a constant electric’
f1eld the possibility of a donor-acceptor interaction between the atoms of the
components was not taken into account. In the present article the authors stu-;
died the mutual electric migration of both components of some binary alloys, ;
such as Fe-C, Fe-Cr, Fe-W, Ni-W and Fe-Mo, using the method of radio-active'isof
{
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topes. The component under investigation was marked with the corresponding
radiocactive isctope and introduced into the central section of wire specimens,
0.6 mm in diameter and 60 mm long. The distribution of radiocactivity over the
specimen length was measured prior to and after electric heating. Activiﬁy;_;wr
graphs were plotted to determine the orientation and disloeation of the radio- -
active zone boundaries during the process of electric migration, It was found
that carbon, chromium and tungsten migrated under the effect of the electric
field towards the cathode. Molybdenum migrates toward the anode ¢nd is, contra-
ry to C, Cr and W, an electron acceptor. The electric migration of Fe in binary
solutions of C, Cr and W in iron was found to be directed toward the anode, tut
only a portion of Fe atoms, proporticnal to the amount of donor-atoms of the ad-
mixture component, particlpated in the migration. On the basis of experimental
data obtained, migration rates of the investigated components were calculated
and tabulated (Table). The experiments show that a donor-acceptor interaction
exlsts between the components of the Fe-C, Fe-Cr and Fe-W gystems, The donor or
acceptor nature of admixture atoms is predstermined by the mtual pasition of
energy levels of incomplete shell electrons of the admixture atom, and the Ferml
jevel of the base electron spectrum, The appearance in the lattice of admixbture
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atoms with excess charge 1is connected with the deformation of .energy bands of
conductivity near these atoms, and the formation of a charge of the opposite
sign, screening the excess charge of the admixture. This screening charge is
partially distributed in the conductivity band, and gartially in the band cor-
responding to the internal incomplete shell of the base atom. The temperature
dependence of the electric migration effect is explained by the dispersing ef-
fect upon the electrons of the conductivity zone of atoms, which are in a state
of thermal oscillation at the crystal lattice points, and also by changes in the

degree of the donor-acceptor interaction. It can be assumed that the magnitude
of the electric migration effect depends upon the correlation between the exter-
nal electric field forces and the forces resulting .from the transfer by conduc-
tivity electrons of oriented pulses to the ions. There are U4 figures and 1
table. .
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Table. Migration rates of metal alloy components under the effect of an elec-
tric field, in v-ocm/sec

mvcstigatzd alement —
900 950 1000 1050 1100 1150

i Alloy |Migrated ! Experimental temperature in 06 T “M‘}
1200

g

i

Fe—C . C
Fe—~C Fe
Fe— Cr Cr
" Fe~Cr Fe
Fe—W W
Fe — W Fe
Ni—W w 1.2
Fe — Mo Mo

—  8,06-107% 1,67 10“‘ 1444 10*‘313910- 30,14.10-¢
341, 10“251 10°% 1.39.10% 057.10°° o
6,8 +10°7 94 .10-7 125 .10~7 18,8 lo- '
3.00-10—’ 4.01-10-' 487.10~7 6,26 10‘7 5.35. m-’ 44 1077 2.!8 1w-"
4721077 6,37.10~7 8,80.10~7 568.10~7 1,35.10~", :

Py

o

-10 2.78-10-7 3,89.10~7 1,86.10~7 0,72.10~7
= 440-107 563.10~7 723.10~"

0
1,25.107%1,67.10"% 2,44.107% 1,50-10% 0,32.10~¢ ¢
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Electron transfer of tungsten in cobalt, Fiz, met. i metalloved,
13 no.6:930-931 Je '62. (MIRA 15:7)

1, Institut metallokeramiki i spetsial'nykh splavov AN USSR.
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PIE: Relative and tcbel trnnsfer of subsﬁance in m*t;a.:l n undm‘ ‘tzhe inﬂueima of

rectcun-ent I

: MKOR Frantsevich .

} ,aqm. Fizika tverdogo tela, V. 5, no. ,., 1963, 58-1:3\12

‘EG?I.C TAGS: electrotransfemnce s transtemnce mmhere, pﬁllaya, Ag, 2 ‘
ABSTRACT: - The tota.l. and fractional velde: Lties of tmnafe:mnce 'mnd the trmisfemnce
puzibers were determined for A@.—Zn alloys. m&sur&nnni.a mre

25, 35, and 50 atonlc $ zinc. Rods 1Lz 1y dlameter and
two with lowest zinc content being coated: electrolyth.&](l*f witzl; the rmiq.gwtq
sup 110 and the third being marked fn the geme manner witjy Zo u;;n 65. AL seuxrjles
were annesled to produce uniform distribution of the mdinisot«t 8.  The distribu-

; tion of redicactivity was then meesured elong the length of the 1ods end uRs Tinund
' ' aii thew) eient through ‘bh{"

t0 be uniform over the eatire length. Direct current Wi ‘

. rods, vhich vere placed in e geutral atmosphere (argon); the r{:dls were simuitane-

X cusly heated to 550, end the experiment continued for Ao hoitrs.  The reoultd shou
. that inm the first two alloys, belonging to the Alphe region, the velocity of dlec-
' trotransference 18 grester for silver than gor zinc¢. In;tke tiu.ird wmple (tha
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] charge, radioactive isatope s

. SOURCE: Fizika tverdogo tels, Vo 5, nos s, 1963, 1728-1730

w

| . :,‘ABSTRACT: The metal studied was N!o alloyed wtth 15 atomic: ﬁfﬂ Ry
Tem:

‘samples, 0.5 mm in diameter and about 70.mm long, were pruparezd

-and in the middle part of each sampl
(1699 or WL85) was deposited. The
‘The method of determining rate of m
‘described previously by De Fo Kalin
(FTv, 3, 3367, 1961¥ Investigatio
2472K for ¥ and 1973-2573K for Mo a
Mc ions migrated toward the anade,
for effective charges i.ndicate tha

le a thin layer of radioactive 1
length of this coated nagmint we
ovement of the radicactive zone
ovich, I. X Kovenskiy, & andd Mo
ns wem made in tha tenpearatur
£ 100% {atervals.
the W long toward the cathade.
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Studying the diffusion of the componsnts of a nolybdsnum~
tungsten alloy over a wide temperature range, . fiz, zhur,
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Kiyev.
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Investigating electron tran (MIRA 16:8)

met, i metalloved, 16 no,2:232-235 Ag 163,

Inatitut metallokeramiki i spetsial'nykh splaévov AN UlaSSR.

1. ]
(Iron~aluminum alloys) (Electrons)
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KA. INOVICH, D.F.; KOVENSKIY, I.I.; SMOLIN, M.D.
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Diffusion of the components of an iron-chromium alloy in a broad
range of composition, Fiz, met. i metalloved, 16 10,4:619-620
0 '63. (MIRA 16:12)

1, Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR.
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!,'Au'mom Frantsevich, I N.; D. F., Kalinovich; 1. I Kovenskiy; M. D. Smolin

> i ey, B giace

{TITLE; Study of the passage of electriocity thrmifg’ﬁ’ﬁiéﬁillc goli<l solutions ‘

SOURCE: Soveshchaniye po probleme Izpol'zoyaniye atomnoy energii, Kiev, 1961.
'Radiatsionnaya avtomatika, izotopy* 1 yaderny*ye izlucheniya v nauke 1 tekhnike (Radiation
' automation control systems, isotopes, snd nuclear radiation in science and technclogy)s
_ ' doklady* soveshchaniya. Kiev, Izd-vo AN UKrSSR, 1964, 171-176

TOPIC TAGS: electroconductivity, golid solution, solid solution conductivity, metal solid
'solution, ion migration, electron density, electron vacancy, hole ‘

.ABSTRACT: The Institut metallokeramiki i spetsial'ny*kh splavov AN USSR (Institute of
lPowdcr Metallurgy and Special Alloys, AN Ukr.SSR) has worked out a rethod for studying -
the passage of electricity through golids by means of radioactive isotopes. This method
“makes it possible to study such passage not only in extrinsic elements but also in basic
alloys. Somo of the binary systems studied were: iron-carbon, nickel-chromium, cobalt-
'tungsten, nickel-tungsten, molybdenum-chromium, silver-palledium, ete. The radio-
‘iuctivo isotopes used included carbon-14, iron-55, nickel-63, silver-110, etc. The oxperi-
| mental method has been discussed in an earlier paper by the snme authors. According to
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. a recently-developed theory, ions during migration through solids carry the following ef- Ef,

fective charge: . R '
2 =Z—n.oll.dnpoply (1)

7 is the true ion charge, n is the concentration of the con~ '
n (hole) scattering cross-scction, and £ is the '
alloy. Values with n minus sign refer to

For greater accuracy in determining the value

where z* i8 the effective chargé.
ducting olectrons (holes), o is the electro
length of the clectron (hole) free path in the

clectrons, those with a plus sign, to holes.
of the effective charge, all the quantities needed in the calculations by the well-known

Einstein formula were experimentally determined for cach specimen. The first set of :
‘ experiments served to obtain the relationship between Z* and temperature; the next set was .
: aimed at obtaining the electron density as a function of the charges of the basic alloy and the s

! admixture and of the concentration of the latter; and tho third set ylelded the electron and
 hole cross-sections. The results of these experiments are tabulated, showing a linear

' inverse relationship between temperature and effective charge, and a direct linear relation-
. ship between clectron density and both charge and concentration. Orig. art. has: 8

' formulas and 3 tables.

|

l ASSOCIATION: None
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TITLE: Mobflity of carbon in tunpgsten at high tunperaturas
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SOURCE:  Ukreyina'kyty flsyfehay®y shurnal, v. by no, #, 1964
Q20921

TOPIC TAGS: carbon diffuuion, diffusion, carbon tuapsten alley,
carbon ciffuston coefficent, diffusior activatirg eneryy

ABSTRACT ¢ EiffusiOﬂﬂaf carbon in 2 tungeten allumy cointaining -
Gl wt& C has be%n favestigated fan the 1073—3073K tvange velng
radioactive C '°, Test speclmens, 0.5 e in dismate) end 'TU mm long,

vere annealed (n an argon atmosprure, It was frune that 1a tha
2073-—2873K range the tempaernture demcndence of Hhe dilfustion
coefficlent ie linear, lg e f (31wt parammtery Dy #5, 277 Lo~ " ad e
a1d E=130,100 j/mol. ' n the D873 30TIK raapu, Khowaver, tha
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KALINOVICH, D,F,» sOVENSKIY, 1.T.; SMOLIN, M.D.

Diffusive mobiilty ot carbon in tantalum, Fla. mat, & wetalioved.
18 nuer3d14-305  Ag 'hi. (MIRA 18:8)
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T T!©  oiffusibility of carbon in tantalum ;
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3

X OURCE: Fizika metallov i metallovedeniye, v. 18, no. 2, 1964, 314- 315

T OPIC TAGS: diffusibility_;/ carban, tantalum, activation energy ,Q’

!“
ABSTRACT: The inva riahih’fv of the activation energy of the 4iffysioe proceis
(FY was wrpdied within the BT 28T3 K remperature rangs 10 7D s bomg Ty -

bt 0

ry

' e
. R - : e A = . Dot PN
2873 k respectively Inac;much a8 no phase trenaformationsg sccur within thg
temie fature range, the deviat,ons may be att=ibuted to *he sfangas 1 the ey oz
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cion energy above 800 K . Quantitative regults will be obtained after further
experimenis. Orig. art has: | figure and 1 table

ASSOCIATION: Institut metalloke ramiki i gpetsial'nykh splavev Al UsrBSR (.nnn o
tute of Powder Metallurgy and Sp:cial Alloys, AN UkrssR)

SUBMITTED: 11 Feb64 ENCL: 00
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Diffusion mobility in solid
fiz. zhur. 10 no.8:917-919 Ag '65.

solutions of nlekel in irong Ukr.
(MIiA 1834)

1. Institut problem materialovedeniya AN UkrSsit, Riyev,
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1 13116466 EWT(m)/T/EWP(t )/EWP(b)/EWA(c) DI_AAP/I‘J#(c)iv wa’ic SR
ACC NR:  AP6002030 SOURCE CODE: UR/0185/65/010/012/1365/1367

AUTHORS: Kalynouych. D. F. (Kaltnovich, D, F.)j Kovanatiyy. L. 1.
(Kovenskiy, I. I.); Smolin, M"D.” e LT T

ORG: Institute of Materials Sclence Problems AN ‘UkrSSit, Klev (Instﬁtut

problem materialoznavstva AN URSR) { @5
TITLE: The mobility of atoms, in a molybdenum—tunkstéﬁ-illoy : }/yk

55,791 27 ¥ 55, 3
SOURCE: Ukrayins'kyy fizychnyy zhurmal,” v. 10, no. 12, 1965, 1365*1367

TOPIC TAGS: molybdenum alloy, tungsten containiﬁg alloy, physical:

diffusion -~ i
gL | S : :
ABSTRACT: Radioactive 1sotopes/df Mo?? and w185fwerelused~to study the
diffusion of the two components of an alloy of mclybdenum and 35 at.%
tungsten every 100C in a temperature range 1500 -- 2400C. The samples
were in the form of wires 0.5 mm in diameter and aboul 7C mm lohg, the
central portions of the surfaces of whlch were speclally treated and
then electrolytically covered with the radioactive 1lsotope whoop dif-
fusion was studied. After heating of the samples with alternating cur-
rent in a hellum’dtmosphere at a certain temperature whilch assured a
sufficiently high diffusion mobllity of the invegtigaked component, &
uniform distribution of this isctope over the crons sectlon was obf:alred
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The distribution of the radioactivity was then datermined along the,
sample. After additional annealing at another temperature the activity
distribution was measured along the sample. Two diffusion curves were
thus obtained for each sample. In spite of the gonsiderable range of
temperature, the diffusion coefficlents fit well the usual relation:
D= Doexp(-E/RT), with D = 6.9 and 28 and E = 85,000 and 92,000 for W

j_ and Mo, respectively. The data indlcate an incredse ifi the activation
1 energy of diffusion of tungsten wlth lncreasing tungsien content in:
the alloy. Orig. art. has: 2 tables and 3 formulas. : SRR

SUB CODE: 20/ SUB DATE: 26Dec54/ ORIG REF:'OGQ/ orﬁ RE?= 003
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KALINCVICH, D,F.; KOVENSKIY, I,I,; SMOLIN, ML,

[Py

Electrolysis in the system tungsten .. molybdenum,
Elektrokhimiia 1 no.12:1488-1490 D '65. (MIKA 19¢1)

1. Institut problem materialovedeniys AN UkrSSR, Sulmitted
March 30, 1965.
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KALINOVICH, D.F. [Kalynovych, D.F,]; KOVENSKIY, I.I. [Kovens'kyl, 1.1.3;
""" SMOLIN, M D.

Mobility of atoms in a molybdenum-tungsten alloy, Ukr.fiz,zhur.
10 no.1231365-1367 e (MiER 1951)
1. Institut problem materialovedeniya AN UkrSSH, Kiyev,
Submitted December 26, 1964.
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[ ACC NI " APGO12441 SOURCE CODE: UR/D364/65/001/012/1488/1490

“* AUTHOR: Kalinovich, D. F.; Kovenskiy, I. I.; Smolin, M: D.

ORG: Institute of Problems of Materials Science, Academy of Sciences UkrSSR (Insti-
tut problem materialovedeniya Akademii nmauk S§SR a
'Y

)
7] ul
TITLE: Electrolysis in the tungsten molybdenum ‘system
SOURCE: Elektrokhimiya, v. 1, no. 12, 1965, 1488-1430

TOPIC TAGS: tungsten containing alloy, molybdenum containing alloy

ABSTRACT: An investigation was made of partial and total transport of matter in tungs-
ten alloys containing 0.1, 15, 20, 25, 35 and 50 atm % of Mo. Gpecimens in the form
of wire segments 0.5 mm in diameter and sbout 70 nm 1on§ were electroplated in their
central part with a thin film of radiotracer Ho%? or W95, The length of the deposit-
ed layer was 2-3 mm. A special homogenizing annealing of the specimens insured uni-
form distribution of atoms along the cross section. The starting position of the tag-
ged zone was measured with respect to the end of the specimen, A marker was made in
order to measure the total transport in the center of the specimen. Constant current
was passed through specimens in an inert atmosphere. The magnitude of current was re-
gulated by rheostats and the temperature was controlled by an optical pyrometer. Af-
ter completion of the heating, the distribution of tagged atoms was agnin measured

uDC: 541.13
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|along the length of the wire. On the basis of these measurements it was possible to !
calculate the rate of transport p*, where the total rate of transport v consists of l

two components
vsvt - W

of the central part. In all the investigated al-
loys , molybdenum migrated to the anode and tungsten to the cathode. In tungsten al-

loys containing 15, 20 an
In the first alloy (0.1%

Mo) almost all of the material transport occurs due to tungs-
ten. In tungsten alloys containing 35 and 50% Mo at 2000°C, iuversion of the sign of
the overall transport takes place. Below this temperature transport of wolybdenum
predominates and above it the transport of tungsten becomes predominant. In the first
of these two alloys, transport of both components is practically equal to 2200°C.

Orig. art. has: 6 tables.

cup cobEs 11,07/  GUBM DATE: 30Kar6S/  ORIG REF: o0/ OTHRER: 005
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|ACC MR ApG036001 (4) SOURCE CODE: UR/0226/66/000/011/0057/0061

. AUTHOR! Kalinovich, D, F.; Kovenskiy, L I.; Smolin, M. D. :
| - : |

{
ORG: Institute for Problems in Science of Materials, AN UkrSSR (Institut problem
materialovedeniya AN UkrSSR)

TITLE: High-temperature mobility of atoms of components in a molybdenum-
tungsten system o :

_ SOURCE: Poroshkovaya metallurgiya, no. 11, 1966, 57-61 g
«| TOPIC TAGS: molybdenum, tungsten, high temperature effect

. ABSTRACT: An investigation was made of the diffusion of two components in
eleven alloys of the molybdenum'—tungsten system, containing 0.1, 15, 20, 25, 35,
50, 65, 75, 80, 85, and 99,9 at % of tungsten. The temperature range of ‘

"= |. experiments, carried out with the aid of Mo99 and W185 tracers, was 600--1000C.

$l. The values of Do and E (in cal/mol) were calculated for all the alloys used for the

" investigation. Orig. art. has:3 formulas and 3 tables, [Based on authors'

- abstract] [NT]
» SUB CODE: 11/SUBM DATE: 03Mar66/ORIG REF: 006/OTH REF: 002/
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KAMENICHNYY, Iosif Solomonovich; KALIN «y inzh,, retsenzent;

HUDKOVSKIY A.Ye,, inzh., retsenzent; CHISTYAKGVA, L.G., inzh.
red. ; GORNOSTAYPOL'SKAYA, M.S., tekhn red.

[Brief handbook for a heat treatment specialist] Kratkii spra-
vochnik tekhnologa-termista. Moskva, Mashgiz, 1963. 285 p.

(MIRA 16:7)
(Metels~~Heat treatment)
(Metals--Handbooks, manuals, etc.)
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KALINOVICH,M.L., kandidat tekhnicheskikh nauk
[T [
New vibratory drilling equipment for geological surveys. Rech.
transp., 14 no.4:12-13 ®p 155, (MIRA 8:6)
(Boring machinery)
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“ACC NR ARG036304 SOURCE CODE: UR/0273/66/000/009/0004/0004

_AUTHOR: Merkin, D. R.; Kalinovich, M, L.

TITLE: Method of determining the frequencies of natural engine vibrations with
consideration of elastic couplings :

SOURCE: Ref. zh. Dﬁgateli vnutrennogo sgoraniya, Abs. 9.39.20
| REF SOURCE: Tr. Leningr. in-ta vodn, transp., vyp. 87, 1966, 7-12

. TOPIC TAGS: mechanical vibration, shock absorber, vibration, vibration analysis,
. natural vibration, engine vibration

.ABSTRACT: A method is presented for determining frequencies of natural engine
vibrations, taking the elastic connections into account. The engine is analyzed as
a solid body, having six degrees of freedom, mounted on shock absorbers with
‘vertical and horizontal elastic couplings which are designed for compression and
decompression, For each vehicular engine, it is necessary to determine the range
of changes in the natural frequencies for various permissible rigidity values and
_fastening points of elastic elements. The results of calculations have shown that

‘Card 1/2 ' UDC: 621. 432-752. 001, 24
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ARG036304

th.e barameters of shock absorbers and of elastic coupling can be selected in such a

manner that the natural frequencies of the engine will be far from the resonance
values. [Translatmn of abstract] [NT]

SUB CODE: 21/

Curd_ 2/2
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AULTHOR: ‘Kalynovychy—v=hi.

TITLE: Cn the effect of dry friction in the axle bearings of
the gyroscopic casing of a gyrostabilized compass on the
naturce of its motion and the precision of automalic de-
termination

PERICDICAL: ITAkademiya nauk Ukrayins'koyi RSR. Dopovidi, neo. 6, 1960,
735-739

TEXT: As is shown in the work of O.Yu. Ishlinskyy, (ltef. 1: ZhP}, 20,

487 (1956)) the motion of a gyrsscopic fruame of a sputial gyrostabilized
compass referred to a co-ordinate system xyz may be written in the form

The y axis runs parallel to the total kinetic moment of both gyroscopes

whicp ?ogethor constitutes the w2Bcosa = M,,

sensitive element of the compass, )

and the z-~axis is parallel to the w 2Bcosq = M,,’

axis of the gyroscopic casing, ’

d
i 2Bcosa = M,,

— w,28sin3 = N,
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On the effectes. D210/0304

and the x-axis is therefore defined. In (l)"*x’Lwy,'Jz mre the pro-

jections upon the co~ordinate axes of the angular velacity of the gyros-
copic frame referred, to a non-moving spherc $; B is the kinetic moment
of each gyroscope; <~ is the half-angle between the principal axes of ro-
tation of the gyroscopes; Mx' My, “r arc Ltiie sums of tLhe moments of the

forces actling along the co-ordinate uxes, N is the difference of the

moments Mz" M, ., applied relative te the axles z', z'? of the gyros-

copic casing along the side of the frame. Small oscillations are con=
sidered, in the case when there is dry (Coulomb) friction present in Lhe
axle bearings. The moment of friction acting on the first gyroscope

is of the form: Ml;" - MI{r sign dir and on the second gyroscope it is

«dt

d o, iy assuming that the xyz system of co-ordinates
at
is defimed relative to a Darb trihedral X% %, by rotation through angles

4

Card 2/5
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70/,)/)’ Fig. 1, then the equations of small oscillations are —
_4.. _..vg__ —--\','3 = ____2Bsin 30?) ‘.—T . where =\{{§ H
dt VgR leGR . ¢ is the magnitude
’ vx of the deviation of
”dT‘f‘"‘/——I‘?-_—“"Yv " from the value of
€ : 2.0 which is given
d -Q_BSE’ B =m0 @ by 2qu§3 = mlv;
dt \mlygrR V and ~! is the pro~
. - W . jection of the angu-
_d_Y_+ 2Bsineg® 6-=——uB—-—-M—-' + M3 ﬁignéq-. 1 - lar velocity of the
dt miR 2Bsine° dt Darb trihedral on z .
T e T - ~ See 0.Yu. Ishlins'-
kyy (Ref. 2: zZhPMM, 23, 58 /1959/) /-:\bstractor 's note: Other symbols
not expla1ned7 Making the substitution
ve  _~' 2Bsine'  w. MP+MT ~
= =0 el o T 11 : 3
VerR ' miVgR Yok 2Bsine’ ( 39
Card 3/5 R : - T )
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r<

On the effecte..

and rewriting in terms of a complex variable 2z =Y+ L1

1 equation whose solution is
- The motion of the gyroscop¢

simplifying
gives a differentia
z=gze™M—|§ M..s,-gnéf along great circles of a sta-
v dt’ (6 tionary sphere is considered.

*  The co-ordinates are A~ (lati-
tude), A. (longitude), and & (the angle made with the x-axis). The j,H/

corresponding system of differential equations is given in .
do _ 2Beos(e2+8) g, ‘ © with 3 =0, =g
dar miR : % _Solving (8) and substi-
01 3) tuting the initial bound-
an M(-e + %) cosdig . (8) ary condition
' [ ozoi/\ 0=C1 5;‘0:71/2,

r miR

A 2Bcos(e@+3) oSt
7 mIR cos ¥

gives for the automatic
motion error

| v 2Bsine®sind
Ag = | — (1 —cos [ 3
¥ [ R (1 —cosBy) miR ]Jt
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Sin i : i

st 'clc’tlus.!'ormul‘\ dgpends directly on the time t, it follows that it
‘.‘\\' ':(. considerable increased when the time of motion is great There
are 2 figures and 3 Soviet-bloc references. » -

AsSOCIATION:  Instytut matematik i
£ y ANURSR (Instit natic
. A5 UkrSsR) (Institute of Mathermtu_s,

PRIESENTED ¢
PRUSSENTED ¢ by O.Yu. Ishlins'kyy, Academician of the A5 Ukrssh,
oy

SUBMITisp e November 10, 1959 z

Fig. 1
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On nodified versions of the ... D407/D301

. 4

= O, wy = %’ (dz = 'GJ’, (2)
where V is the ve1001ty of the object with respect to the -11ed sphe-~
re S, and ® is the vertical component of the angular velocit
Darboux's trihedron (related to the trajectory of the: objcct{ V 8
determined according to the tracking angle ¢’ of the gyrocompass, by
the formula 2B cos ¢ = mlV. The 1nertlal—ngv1natlon system can be
modified, by repla01né the elements which meesure V and d. The fol-
lowing nmodified versions are considered: a) The directional 8yrosco-
ne 1is rcoTacea by an acceleromeuer, whose sen 51t1v1ty axis is in
the direction of the y-axis of the compass. Thereby & is determined
according to the readings of the accelerometer. b) V is determined
by means of an acceleromcuer, whose sensitive axis is pc.ca”e1 To
the Jr-axls. ¢) V is determined by an zcceleroneter, and the veriical
component @ of the angular velocity is Getermined by the directional-
Eyroscope. d) Variant {c¢) is modified by replacing the gyrocompass
by a two-gyroscope vertical. Formulas are cerived for the errors
lkwy and Aw,_ of the system, in the case of veriant ().
Card 2/3
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D407/D201

ASSOCIATION: Instytut matematyky AN URSR (Institute of
of the AS UkrRSR

/u2/u2/OCC/CC)5/CO7/CO9
On modified versions of the .. D
'Kethematics

Y, 3 T aen rwp
PRIESEITED: by Academicien 0.Yu. Ishlins'kyy of the AJ UkrRS

SURNITTED: December 26, 1961
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24 (5), 16 (1) S0V/21-59-8-6/26
AUTHOR: Kalyucvych, V. M. , ’(Ka.linovic_:p, Ve No)
TITLE: On the Circulation of an Object on the Earth's Surfacs

PERIODICAL: Dopovidi Akademii nauk Ukrains'koil RSR, 1959, Nr B,
pp 837 - 841 (USSR)

ABSTRACT: The article points out that when studying the motion of an
object along the Earth' surface, the fact that Earth 1s a
complicated surface of circulation is often neglected and
one thinks that motion is taking place in the plane. Thus
for instance, it is assumed that when an object is moving
along a circle which lies on the surface of the Earth, its
direction changes proportionally to the time which again
means that the northern and eastern components of the
object's linear velocity change according to the Tule

Vy=V coaw], Vg=esinwl (1)

Naturally, such an assumption will inevitably lead to
errors in determining the trajectory of the object. There-
Card 1/2 fore, if an object moves a large distance &nd at a large

—
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On the Circulation of an Object on the Earth's Surface

radius of circulation, the convexity of the Earth is to be
taken into consideration and the above formulae (1) should be
made more precise. In respect to this, the author derives
new formulae for the change in the northern and eastern
components of the linear velocity of an object moving aleng
a circle on the Earth's surface, the formulae Voosdl and
Vsin@! being their first approximations. Further, the
author states that motion when taking place in conformity
with the formulae Vcos%Z and Vein®l is not & circulation but
a motion along some closed curve ingcribed in a spherical

zone.

There are 2 figures and 2 Soviet references.

ASSOCIATION: Institut matematiki AN USSR (Institute of Mathematics cf

the AS of UkrSSR)

(A Ya. Ishlinskiy),

PERIODICAL: By O. Yu. Ishlins'kyy/-Memler AS UkrSSR

SUBMITTED: February 3, 1999
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5/021/60/000/006/023/019
13,230 o A153/A029

[} . .
AUTHOR: Kalnovicr, Y M.

TITLE: On the Effect of Dry Frictiomin ihe Axle Be.a:figgg_“of the Caszing of
a Gyroscopes of a Gyrostabilized Compass on tre Natute of Its Motlon
ard the Precision of Automatic Determination

PERIODICAL: Dopovidi Akademiyl nauk Ukrayinstkoyi RSR, 1920, Nr. 6, pr. 735 -
739

TEXT: Furthering the studies made by 0.Yu. Istlina‘kyy (Befs. 1 - 2) *he
author examines the way of obtaining equatlons for small oscillations of a gyro-
stabllized compass in such cases when the coulomb (dry) fristion 1s present in

the tearings of the axisZ of the gyroscope’s casing. The os3ctllawions of tne
compass, as 1t moves along grea% circles of a stationary sprore, ars ssudisd and
the problem of automatically determining errors during this form of motion is con-
sideresd, The abova-men%ioned dry friction uron the chergoter of oszillations in
a gyroscopic horizon compass (2 and 3), and ar examination of the exten® of an
error arising during the determination of ihe position of a moving object. alread-
y described by 0.Ys. Ishlins’kyy (Ref . 2) are considered. The magnitusde of tre.
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O? the Effect of Dry Frictlon in the Axle Bearings of tns Caging of dyrosoopes
¢f a Gyrostabilized Compass on the Nature of Its Motion and -ne Frecistion of
Automatic Determination o

acove error is determined by a form:la wnich is proporticnal tc time and, there-
fore, can considzrably increase the error in the devermination of *he lati{tide

of an object, whan the time of *he oblect’s motion 1s great, There are éiffrzraa
and 3 Soviet references, ST

ASSOCIATION: r\lnr(x:’s*‘-y';a)lt- matematyky AN UkrSSR (Ingtitute of Mathemstiss of *re AS
rSSK

PRESENTED: by 0.Yu, Ishlins’kyy, Academisian, AS Ukr3SR

SUBMITTED: November 10, 1959
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CERNY, Vladimir; HODINAROVA, Dagmar; EALINOVSKA, Milada
emmmernS RETERASENOTTA Y £
Experimental extermination of the tick Ixodes ricinus L. in nature
with hexachlorocyclohexane. Cesk. epidem, wmilkrob, imun., 8 no.l:61-62
Jan 59.

1, Biologicky ustav CSAV v Praze., V, C., Praha 6, Ma ovicisti 2,
(TICKS
exper. extermination of Ixodes ricirus with benzene hexra-
chloride (Cz)) ’
(BENZENR HEXACHLORINE
in exper. extermination of Ixodes ricims (Cz))
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¢ | ACC NRi AT6007143 W) SOURCE CODB: _ UR/3148/607000/004/0015/0021

AUTHOR: Mishin, V, M.j Mishina, N, A+j Kalinovskaya, Q, Pa
ORG: None

TITLE: Analysis of latitudinal variations of the yearly trend of mpgnetic activity

SOURCE: AN SSSR,Mezhduvedomstvennyy geofizicheskiy komitet. IIX razdel programmy MGG:
Geomagnetizm i zemnyye toki, Sbornik statey, no, 4, 1960, 15-21

TOPIC TAGS: encii~Sfimnce, gagnetis-sorm, magnetic storm mtrtrwtesdepen , solar
s corpuscular radiation, corpuscular radiation cone g 7v4:3~1€c_
, .Iawm.ﬁniie, 2 iAol
ABSTRACT: The paper is concerned with an analysis of latitudinal variations of the
yearly trend of magnetic activity. The statistical material was gathered from Bull,
no. 12, j.k. JUGG, ATME, 1959, containing tables f K-indices of the yorld's net of
magnetic observatories, mainly for 1955-1956. A liat of the stations‘is given. Inter-
national "quiet' and "disturbed” days were grouped separately. The main reguiarities
of the annual variations of magnetic activity were found similar. to those obtained
from the II IPY and IGY‘’data, In the polar regions the average levels of activity |__
varied several times with the transition from local summer to local winter. Accors
ding to the data on the second harmonic of the annual variation of the activity, the
angular width of the corpuscular radiation cone was about 90°, Orig. art, has 2 figu= _
res, 7 formulas and 1 table, : e
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MISHIN, V.M.; KALINOVSKAYA, G.P.; MISHINA, N.A.

- : weording to the data
variations of magnetic activity accor
"ﬁ‘aﬁg International Geophysical Year., Geomag. i %!?i;z:mi 12053
387-394 My-Je '6l.

1. Institut zemnogo magnetizma, ionosfery 1 ragprostraneniya
radiovoln Sibirskogo otdeleniya AN S8SSR.
(Magnetism, Terrestrial)
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KALUNOVSKAYA, I.Yae; PROKHOROVA, E.S.
Otoneurologloal symptoms in arterial hypotension, Zhur, nevr, 1.
psikh, 63 no,6:850-852 '63. (MIRA 1.:6)

1, Institut nevrologii (direktor - prof. N.V, Konovalov) AMN SS3R,
Moskva,
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RALINOVSKAYA, I.Ya.; MAYORCHIK, V.Ye.

CO}tical regulation of ‘vestibnlar reflexes in man, Vest. otorinolar.,
Moskva W4 no. 3:11-16 May-June 1952, (CIML 22:4)

1. Of the Otoneurological Division (Head -- Prof., A. G. Ageym-llwkova)
and the Laboratory of Higher Nervous Activity (Hesd -~ Prof. L. N. Pedorov,
Active Member AMS USSR), Inatitute of Neurosurgery (Head -- Prof, B. G.
Yogoroi, Active Member AMS USSR), Academy of Medical Sciences USSR,
Moscow,
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